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ABSTRACT 



This early look at the E-Rate is part of a new initiative, 
funded by the Department of Education, and is based on an analysis of E-Rate 
administrative records covering the first two years of program operation, 
that were linked to detailed national data on all public and private schools 
and libraries in the U.S. Key findings indicate that public schools have 
taken the most advantage of the E-Rate program. In the first two years, the 
E-Rate has distributed nearly $4 billion, with 84% going to the nation's 
public schools. In part, this is due to differences in the program's 
penetration- -more than three- fourths of all public districts and schools 
applied for E-Rate funds, compared to about half of public libraries and 15% 
of private schools. Thus, there were about 13,000 public school districts, 
70,000 public schools, 5,000 private schools, and 4,500 library systems 
participating in the second year of the E-Rate program. The E-Rate has 
targeted poor communities, encouraging higher rates of application and 
getting funds to the places with the greatest need. Application rates of the 
most impoverished public school districts were lower than those of most other 
school districts in the first year of the program, which may be a consequence 
of lower capacity in these communities. However, application rates rose for 
all types of entities in the second year of the program, and by even more for 
high-poverty districts than for other types of districts. Larger districts, 
schools, and libraries are more likely to apply for E-Rate discounts, and 
when approved receive the largest total amount of E-Rate funds and higher 
average funding per student (or person) . This pattern also holds for 
application rates even after controlling for poverty or urban location, 
suggesting that larger organizations may have more of the human, technical, 
and fiscal capacity needed to apply for, and make effective use of, the 
E-Rate program. Detailed tables are appended. (AEF) 
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Executive Summary 



The E-Rate Program 

The Universal Service Fund for Schools and Libraries — commonly known as the “E- 
Rate” — was created in 1996 as part of Public Law 104-104, the Telecommunications Act 
of 1996, to provide discounts on the cost of telecommunications services and equipment 
to all public and private schools and libraries. Eligible services range from basic local 
and long-distance phone services and Internet access services, to the acquisition and 
installation of equipment to provide network wiring within school and library buildings. 
Computer hardware and software, staff training, and electrical upgrades are not covered, 
however. Discounts range from 20 percent to 90 percent, depending on economic need 
and rural location. 

While the U.S. is in the forefront of the technological revolution, there are segments of 
our society — particularly the poor and minorities — for whom access to computers and the 
Internet is significantly lower. For many of those separated by this “digital divide,” the 
targeting of schools and libraries by the E-Rate program is important because these 
institutions are their primary means of gaining access to what the new technology has to 
offer, and in particular, to the dramatic changes in the education of the nation’s children 
being foreseen by many of the proponents of educational technology. In particular, there 
are some early indications that when used correctly, by trained and well-supported 
teachers, the new technology can improve learning, especially for the most disadvantaged 
children. But, this new technology is expensive and can force school officials to make 
difficult choices between investing in technology and investing in other things that will 
improve learning, such as professional staff development, smaller classes, and better 
curriculum. This is where E-Rate has its greatest potential effect on education — by 
helping to build the necessary infrastructure it can ensure that all communities have 
access to the latest technology, while allowing them to use their scarce resources to 
support other critical aspects of modem schools. 



The Formative Evaluation of the E-Rate 

This early look at the E-Rate is part of a new initiative, funded by the Department of 
Education, intended to expand our knowledge of how technology is changing American 
education. 1 The report is based on an analysis of E-Rate administrative records covering 
the first two years of program operation, that were linked to detailed national data on all 



1 The multi-year Integrated Studies of Educational Technology (ISET) is being funded by the U.S. 
Department of Education’s Planning and Evaluation Service (PES) and Office of Elementary and 
Secondary Education (OESE) as part of the continuing evaluation of Technology Literacy Challenge Fund 
(TLCF). ISET is being conducted in collaboration with the Department’s Office of Educational 
Technology (OET) and the Schools and Libraries Division (SLD) of the Universal Service Administrative 
Corporation, which, under the direction of the Federal Communications Commission, administers the E- 
Rate program. 



public and private schools and libraries in the U.S. (a combined total of nearly one 

million records). 2 More in-depth reports will be released late in 2001 after the 

completion of large national surveys of states, districts, schools, and teachers. 

Findings 

The key findings from this initial study are as follows: 

■ Public Schools Have Taken The Most Advantage Of The E-Rate Program. In the 

first two years, the E-Rate has distributed nearly $4 billion (and 3 rd year requests 
alone have exceeded this total), with 84 percent going to the nation’s public schools 
(see Exhibit 1). In part, this is due to differences in the program’s penetration — more 
than three-fourths of all public districts and schools applied for E-Rate funds, 
compared to about half of public libraries and 1 5 percent of private schools. Thus, 
there were about 13,000 public school districts, 70,000 public schools, 5,000 private 
schools, and 4,500 library systems participating in the 2nd year of the E-Rate 
program. 

■ The E-Rate Has Targeted Poor Communities. Given the intent of the E-Rate it is 
important to see that it has met its goals by encouraging higher rates of application 
from the poorest communities and getting funds to the places with the greatest need. 
As shown in Exhibit 2, for example, per student funding to school districts increases 
dramatically with poverty, and the most disadvantaged districts receive almost ten 
times as much per student as the least disadvantaged. Similar patterns hold for 
application rates, total funding, and other types of entities (schools and libraries). 

■ Digital Divide. Application rates of the most impoverished public school districts 
were lower than those of most other school districts in the first year of the program. 
This may be a consequence of lower capacity in these communities. However, 
application rates rose for all types of entities in the second year of the program, 3 and 
by even more for high-poverty districts than for other types of districts. 

■ Size Matters. Larger districts, schools, and libraries are more likely to apply for E- 
Rate discounts, and when approved receive the largest total amount of E-Rate funds 
and higher average funding per student (or person). This pattern also holds for 
application rates even after controlling for poverty or urban location, suggesting that 
larger organizations may have more of the human, technical, and fiscal capacity 
needed to apply for, and make effective us of, the E-Rate program. 



2 Available from the U.S. Department of Education’s National Center for Education Statistics. 

3 From 73 to 78 percent for districts, from 74 to 78 percent for public schools, from 15 to 16 percent for 
private schools, and from 50 to 52 percent for libraries. 
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Exhibit 1: E-Rate Funding by Type of Entity 
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Exhibit 2: E-Rate Commitments per Student in Funded Public School Districts , by Poverty Level, Years 1 & 2 
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Data source: The Schools and Libraries Division of the Universal Service Administrative Company and the U.S. Department of Education. 
The Urban Institute 



■ Urban Areas Benefit From The E-Rate Program. Urban schools and libraries, 
which tend to have greater concentrations of poor children and to be larger in size, 
receive larger average funding levels and higher funding per student. Similarly, while 
there are no clear relationships between E-Rate applications and the concentration of 
minority students, because funding is strongly tied to poverty and minority 
concentration is highly correlated with poverty, total and average per-student E-Rate 
funding generally increases with increasing concentrations of minority (nonwhite) 
students. 



■ Rural Areas Also Benefit. Because the E-Rate funding formula favors rural 
applicants with up to half of their students receiving subsidized school meals, these 
rural districts receive higher funding per student than equally poor urban districts. 
The funding formula does not distinguish between urban and rural communities with 
greater concentrations of poor children and, as a consequence, no clear rural-urban 
differences are found in funding per student among higher-poverty districts. 



■ Most E-Rate Funds Are Used For Internal Connections. The largest share of E- 
Rate funds (58 percent) has supported the acquisition of equipment and services for 
internal building connections, with 34 percent used for telecommunications services, 
and eight percent allocated to the cost of Internet access. Funding per student for 
internal connections was especially high in the higher-poverty districts (and even 
more pronounced in Year 2). This greater E-Rate spending for internal connections in 
high-poverty districts may, in part, be due to particularly poor infrastructure needed to 
support the development and effective use of telecommunications services. Once 
these poorest communities have made the upgrades, funding requests for internal 
connections may decrease in future years of the program. 



■ States Vary Greatly In Their Use Of E-Rate. State differences in application rates 
and funding levels reflect a variety of factors including poverty, rural location, and 
prior investments in technology infrastructure. School participation rates may also 
reflect state and local priorities and leadership. The fraction of state schools applying 
for the second year of the E-Rate program ranged from a low of 41 percent in 
Montana to highs of 93 percent in Georgia, 95 percent in Rhode Island, 96 percent in 
Arkansas (and 99 percent in Hawaii’s single school district). 
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Exhibit 3: Per Capita E-Rate Funding to Districts* Schools and Libraries by State in Year 
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■ State Differences Are Related To Poverty And Rural Location. On a per capita 
basis the big “winners” include Alaska, Kentucky, Puerto Rico, Mississippi, New 
Mexico, and the District of Columbia. These differences are driven by the E-Rate 
funding formula, which favors poverty and rural location. Indeed, as shown in 
Exhibit 3, most of the states in the South, where child poverty is often more than 20 
percent, have high funding (over $5,600 per 1,000 population), while the reverse is 
true in the North, where child poverty is much lower. California and New York also 
have high child poverty rates and high E-Rate spending per person. At the other end 
of the spectrum Colorado, Indiana, Iowa, Nevada, New Hampshire, North Dakota, 
Maine, Utah, Vermont, and Wisconsin all have comparatively low E-Rate funding 
(under $5,600 per 1,000 population) and low child poverty (under 14 percent). 
Finally, Alaska, which has high spending but low child poverty, is a very rural state 
with significantly higher market costs for equipment and services. 

■ Other Factors Also Play A Role In State Differences. These variations also reflect 
differences in the local market cost of E-Rate-eligible equipment and services, and 
the extent to which institutions in different states need different types of services, 
especially the high-cost internal connections. That is, states with a well-developed 
technology infrastructure (e.g., Delaware) may be less able to obtain large amounts of 
E-Rate funding than those states where schools and libraries are at an earlier stage of 
technology development. Each state has its own story to tell, and what may be the 
case for public schools in a particular state may be very different for the state’s public 
libraries or for public schools in another state. To get a better understanding of these 
state-level differences will require more in-depth study of individual states than is 
possible with the data used in this report. At best we can point out the patterns and 
suggest avenues for further research. 

Recommendations for Future Analysis 

The ability to quickly collect and analyze these data has provided an unparalleled 
opportunity to evaluate the efficacy of an ongoing and newly developed policy initiative 
in a very timely fashion. Improved collection of identification information, as part of the 
E-Rate application, from districts, schools, and libraries could make this process even 
faster and more cost-effective for ongoing program monitoring. 

The data already collected, however, are invaluable. While an extensive analysis of these 
data has been conducted in a short time period, the data contain a great deal of rich 
information that has yet to be completely analyzed. For instance, more work should be 
done to estimate the likely increase in spending on technology caused by the E-Rate 
program. In addition, these data could be looked at to analyze whether entities that 
applied for a high level of funding per person for internal connections in one year 
continued to apply for high levels in subsequent years. (If not, this would suggest that 
internal connections are generally a one-time expense.) Finally, these data could be used 
to look at specific types of entities of particular concern to policymakers, such as schools 
operated by the Bureau of Indian Affairs and schools and libraries located in 
Empowerment Zones. 
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While these data are extremely valuable, they also have important limitations, many of 
which will be addressed by the ISET study described above. By collecting additional 
data directly from districts and schools, and specifically from E-Rate coordinators, a 
much more complete picture of the E-Rate program will be available including, how E- 
Rate funds have enabled schools to leverage other technology resource, and how the 
funds (and the technology acquired) has changed classroom instruction. 
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Chapter I: Technology in Education 



“It cannot be doubted that in the United States the instruction 
of the people powerfully contributes to the support of the 
democratic republic; and such it must always be the case...’’ 4 

This statement, written 165 years ago by the Frenchman Alexis de Tocqueville, captures 
the importance of education in today’s “information age,” and the need for equality of 
access to information for all Americans regardless of location, socioeconomic status, or 
race. This report focuses on one federal initiative — the Universal Service Fund for 
Schools and Libraries, commonly known as the “E-Rate”, — that is designed to achieve 
these goals by helping to ensure that students have access to telecommunications and the 
Internet both at their school and in their community. 

The Growing Importance of Technology 

It is difficult to read or view print or broadcast media and not be inundated with stories 
about the growing importance of technology in today’s society. We are in an age where 
access to information is a key source of power. 

Probably the single factor driving the expanding importance of access to information and 
the use of technology is the Internet. With the advent of the World Wide Web, use of the 
Internet has grown at a rate unseen for technology — today, it is estimated that more than 
100 million users around the world, most of whom never heard of the Internet four years 
ago, now depend on it for communication, shopping, research, and a host of other 
purposes. Some have even predicted that there will be a billion users by the end of the 
next ten years (Margherio, et al., 1998). Radio, by comparison, took 38 years before 50 
million people tuned in, television took 13 years to reach the same level, personal 
computers (PCs) reached this level of use in 16 years, but the Internet did it in just four 
years (Margherio, et al., 1998). According to a recent National Public Radio (2000) poll, 



4 From the English translation, de Tocqueville, A. (1945). Democracy in America, Vol. 1, New York, NY: 
Alfred Knopf. 
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virtually all Americans under the age of 60 (92 percent) have used a computer at some 
time, and most (67 percent) have also used the Internet. 

As Heterick, Mingle & Twigg (1997) observed, this rapid growth in the use of digital 
technology points to important trends that are likely to have broad social and economic 
implications: (1) technology skills will continue to become a necessary part of the 
education and workforce experience for most students and workers; (2) digital devices 
will continue to replace older analog technology as sound, video, and data 
communication merge with the rapid growth in high-bandwidth systems; and (3) 
individuals will have increasingly direct access to services and information (without the 
need for intermediate institutions), and the power of technology will increasingly allow 
products and services to be “packaged” to meet individual needs and preferences. 

At the same time, as the U.S. Department of Education’s Office of Technology has noted, 
there is also an increasing need to emphasize the importance of sound “cyber citizenship” 
so that individuals, especially children and young adults, know what they can and cannot 
do (e.g., avoiding plagiarism and computer “hacking”) when taking advantage of this 
growing digital world. 



The Digital Divide 

Despite the rapid penetration of the computer and the Internet into the fabric of American 
society, there are important differences in the access to, and use of, 21 st century 
technology. According to a recent report by the U.S. Department of Commerce (1999): 

■ There Is A “Digital Divide” Between The Wealthy And The Poor. Households 
with incomes over $75,000 are 20 times more likely to have access to the Internet 
than those at lower income levels, and nine times more likely to have a computer at 
home. Even at the lower income levels, urban households are twice as likely to have 
Internet access as rural households. 

■ There Are Also Racial and Ethnic Differences. Whites are more likely to have 
access to the Internet from home than are African Americans and Hispanics from 
any location (e.g., work, school). Even controlling for income, African Americans 
are less likely than whites to use the Internet. 
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■ And, These Disparities Are Growing. This economic and racial and ethnic “digital 
divide” has actually widened since 1994, especially between whites and African 
Americans, between households in the highest and lowest income groups (a 30 
percent increase in the gap), and between households in the highest and lowest 
education-level groups (a 25 percent increase in the gap). 

According to this same report, one of the most important factors helping to reduce the 
digital divide is the growing availability of entry points for low-income persons at 
schools, community-based centers, and public libraries. For example, people without 
computers at home are 1.5 times more likely to obtain Internet access through libraries 
and community centers than those with home computers. Similarly, the NPR (2000) poll 
cited above indicated that schools are a great force for equalizing economic and racial 
differences. For example, the difference in computer use at home between African 
Americans and whites (44 percent vs. 76 percent), and by income (41 percent for low 
income and 83 percent for high income), is erased when examined for the use of 
computers at school (60 percent vs. 55 percent for African Americans and whites; 59 
percent vs. 56 percent for low- vs. high-income). According to Chambers, et al. (2000), 
58 percent of the new computers in high-poverty elementary schools were obtained 
through federal programs such as Title I of the Elementary and Secondary Education Act 
(ESEA) and Title III of ESEA, the Technology Literacy Challenge Fund (TLCF). 



Technology And Education 

Technology, particularly access to the new cutting edge world of telecommunications, 
has quickly expanded into the nation’s schools, matching its rapid penetration into the 
workplace and mainstream society. Proponents of the expanded use of computers in 
school foresee important transformations tied to the use of newer cutting edge 
developments — multi-media computers, broad bandwidth communication “pipes,” and 
widely distributed connectivity to the Internet exposing teachers and students to an 
exciting world of synchronous distance learning, “streamed broadcast” of audio and 
video, and a host of other digital advances. For many schools, however, especially those 
in high-poverty and geographically isolated communities, a lack of access to this new 
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technology is a serious problem (as are a lack of adequately trained technical and 
instructional staff, and other more mundane problems such as inadequate electrical power 
and space). 

The Use of Computers In Schools 

During the past 20 years, the role of the computer in American schools has expanded as 
its capacity as a learning tool has changed, and it has increasingly become an integral part 
of daily classroom life. In particular, the Internet has exposed students to topics that they 
could previously only find in textbooks or at the library, has enabled teachers to enrich 
their classroom instruction, has provided increased opportunities for teacher professional 
development (e.g., through distance learning), and increased the efficiency of routine 
administrative tasks (e.g., recording grades). 

One of the earliest applications of the computer to the classroom was to supplement or 
augment the teacher through the use of “computer assisted instruction” (CAI) 5 to teach 
the traditional curriculum primarily focusing on the acquisition of basic skills. A 
considerable amount of research has been done on these types of computer applications 
and the results have been summarized by numerous authors (for a recent summary see 
Kulik, 1994). For the most part, this research has shown positive effects on student 
achievement, and on student attitudes toward learning, but not in all subject areas. In the 
1970s, there was a shift to the teaching of computer programming in many schools (e.g., 
using languages such as LOGO, Pascal, BASIC, and Cobol) in the belief that it would 
foster cognitive development through the solving of increasingly complex problems. 

In the 1980s, technological advances in both hardware and software allowed the 
computer to become more classroom-friendly. The computer was no longer just for 
programming, but it did remain primarily an adjunct to the classroom teacher with a 



5 Other terms used for this type of computer use in schools include “computer based education” (CBE), 
“computer based instruction” (CBI), “computer managed instruction” (CMI), and “computer based 
learning” (CBL). 



continuing emphasis .on the teaching of basic skills” (Fouts, 2000). If students needed 
work on multiplication, they could use “drill and practice” software, or if a student 
needed work on spelling or a math concept, they could use tutorial software to work on 
these skills. The computer also allowed teachers to work with smaller groups of students 
in the classroom while others worked alone on computers to hone their skills. 

In the late 1980s and early 1990s, schools began to move away from this tutorial mode by 
using the computer to transform schools and classrooms into “electronic” learning centers 
that, according to advocates, have the potential to increase both the quality and efficiency 
of classroom instruction, and raise student motivation to learn (American Association of 
School Administrators, 1996; Glennan & Melmed, 1996; Means & Olson, 1995). 
According to Fouts (2000), this new transformational role uses educational technology to: 
(1) provide opportunities for drill and practice basic skills but with increasingly 
sophisticated software and other digital resources; (2) provide simulations (e.g., virtual 
science labs) and real world experiences to develop cognitive thinking and to extend 
learning; (3) increase access to a wealth of information and enhanced communications 
through the Internet and other related information technologies; and, (4) create 
sophisticated multi-media products, manage information, and solve problems using ever 
more sophisticated software. 

In this new view of education, computers are no longer necessarily seen as a supplement 
to the classroom (i.e., reinforcing what is taught by the teacher), but the foundation 
around which teaching and learning can take place. Teachers, in their new role, will 
move from being “the sage on the stage to the guide on the side” as computer-based 
learning environments become student-, knowledge-, assessment-, and community- 
centered with authentic learning taking place through real world applications. For 
example, in the Apple Classrooms of Tomorrow whose goals were “...to encourage 
instructional innovation, and to emphasize to teachers the potential of computers to 
support student initiative, long-term projects, access to multiple resources, and 
cooperative learning,” researchers found that teachers in technology-rich classrooms 
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were more likely to leave their traditional lecture modes and engage students in 
cooperative group work (Schacter, 1999). 

As Sherron & Boettcher (1997) note, we are also entering the “fourth generation” of 
distance learning with the growing availability of high bandwidth computer technologies 
that allow two-way interactive real-time capabilities of audio and video communication 
(both synchronous and asynchronous), and digital video transmission over the World 
Wide Web including on-demand video programming. 

Beyond the changed teacher-student relationships, computers have another role to play in 
school as an educational management tool helping to increase the efficiency of day-to- 
day operations. Teachers and administrators in many schools are now able to use the 
computer for record keeping, to track grades and monitor student progress, and for school 
budgeting. Instead of dealing with mounds of paperwork, the computer can help increase 
time spent by teachers on instruction, and can provide more timely and comprehensive 
feedback to students (and parents) on their progress. It can also provide a means of 
increasing school and teacher accountability for student learning (Sanders & Rivers, 
1996), and can improve communication with parents and other community members 
through the use of e-mail and Web sites. 

The Advent of The Internet 

One technology with great potential for producing these types of fundamental 
transformations of American education is the Internet. The Internet can allow students to 
learn outside the regular classroom, expand educational opportunities for rural and other 
isolated students, and allow educators to communicate with their colleagues in the United 
States and around the world. Students, with “the click of a button,” can find and explore 
information that once would have required extensive library research, or may have been 
totally unavailable to them in their school or local library. 

In 1994, 35 percent of all public schools were connected to the Internet, but five years 
later in 1999 access had increased to 95 percent of all public schools (NCES, 2000a). 
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